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(57) ABSTRACT

A method is described for invoking a constituent service in
a telecommunication network. The constituent service is
associated to a composite service. A first group of param-
eters is determined which is associated with the composite
service. A second group of parameters is determined which
is associated with the constituent service. The first and the
second group of parameters are compared. If there are
matching parameters (212) in the first and the second group
requirements are determined for the constituent service
based on the matching parameters in the first and the second
group. The constituent service (216) is invoked according to
these requirements. An application server is also described.

19 Claims, 4 Drawing Sheets
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METHOD FOR INVOKING A CONSTITUENT
SERVICE PROVIDED IN A
TELECOMMUNICATION NETWORK AND
AN APPLICATION SERVER FOR
PROVIDING A COMPOSITE SERVICE

TECHNICAL FIELD

The present invention relates to the field of service
composition in a telecommunication network.

BACKGROUND

User demands become increasingly sophisticated, creat-
ing a constant need for deploying new services on service
delivery platforms such as IMS. The IMS architecture
enables innovative and differentiated person-to-person and
person-to-content multimedia services in a standardized
manner. For example, IMS enables users to add media and
participants to an established communication session, to
handle presence and group management, and to shift
between different communication domains and communica-
tion sessions. In order to re-use existing services as far as
possible, existing services can be aggregated to form a
composite service satisfying particular user demands. The
3’ Generation Partnership Project (3GPP) has proposed a
Service Capability Interaction Manager (SCIM) that acts as
a service broker in service interaction scenarios typically
encountered in context with composite services.

Service composition refers to a technology, where end
user services to be provided to user terminals, e.g. to
personal computers, laptop computers, or mobile phones of
a telecommunications network, are dynamically built by
combining constituent services. Existing services which are
aggregated to create a composite service are called constitu-
ent services in the concept of service composition. The
selection of the constituent services as components of the
composite service may be performed in real time when a
user requests the composite service. The constituent services
are described in terms of generic properties so that they can
be selected based on these properties. Any service that
provides the needed properties can be used as part of the
composite service and consequently any suitable service
within a pool of available services can be selected. The pool
of available constituent services can change dynamically by
adding new services or by removing existing ones. A com-
posite service can therefore consist of different constituent
services at each invocation. Thus, the set of constituent
services that are actually included into a composite service
is not necessarily static, but dependent on runtime condi-
tions. The constituent services do not need to be specifically
designed for service composition but they can also work as
a single service.

Composite services address complex user requirements
that can not be covered by standalone services. They can
offer added value, e.g. in the form of new functionality,
compared to the sum of the functionality of their building
blocks. Constituent services to be used as part of a compos-
ite service are selected based on their descriptions. This
description is denoted as the service model. The developer
of a composite service specifies constraints which can
determine which constituent services can be selected in the
frame of the composite service. During execution of the
composite service these constraints are evaluated by a
composition entity and based on the service description a
matching constituent service is selected to become part of
the composite service.
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An important parameter in service execution is the Qual-
ity of Service (QoS). QoS refers to properties of service
execution that improve, for example, the user experience
while using a service. The execution properties which are
relevant for securing QoS depend on the type of service and
therefore the provided functionality. For example, the expe-
rience of a user of a video streaming service depends on
parameters like frame rate or frame drop rate or resolution
of the video. On the other hand these properties are less
relevant for a positioning service, where the latency until the
result is delivered and the accuracy of the provided position
might be the main quality factors.

A constituent service that performs a certain function and
has certain properties may be used in different contexts. For
example a service that provides the location of a mobile
device might be used in order to check if a friend is in the
same city or it might be used to get the user’s own position
in the context of a navigation application. In both cases the
needed function is positioning. In the first case an accuracy
of'a few hundred meters is acceptable. Such accuracy might
be enough in order to check if somebody is in a certain
region or city, but it would be inappropriate for navigation
purposes where an accuracy of a few meters is needed.

The above example shows that a constituent service may
be selected based on the context of the general application
but this may not be enough to secure the service function-
ality. There is therefore a need of appropriately selecting
constituent services in the context of a composite service.

SUMMARY

It is an object of the present invention to obviate the above
disadvantages and provide an advantageous method for
invoking a constituent service provided in a telecommuni-
cation network.

A method for invoking a constituent service provided in
a telecommunication network is proposed. The constituent
service is associated to a composite service. A first group of
parameters associated with the composite service is deter-
mined. Further a second group of parameters associated with
the constituent service is also determined. After that the first
and the second group of parameters are compared. In case
there are matching parameters in the first and the second
group, requirements are determined for the constituent ser-
vice based on the matching parameters in the first and the
second group. Finally the constituent service is invoked
according to these requirements.

Furthermore, the invention can be embodied in an appli-
cation server for providing a composite service in a tele-
communication network. The application server comprises a
processor which is adapted to determine a first group of
parameters based on the composite service and a second
group of parameters based on a constituent service. Further
the application server comprises a comparator which is
adapted to compare the first and the second group of
parameters determined by the processor for identifying
matching parameters between the two groups, if any. The
matching parameters in the first and the second group
determine requirements for the constituent service. The
application server also comprises a selector which is adapted
to invoke the constituent service from a service database
according to the requirements.

The method can also be embodied in a program which is,
for example, stored on a data carrier or loadable into a
processing system of a device, e.g. as a sequence of signals.

The proposed method allows an advantageous invocation
of a constituent service in service composition environment.
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Further the application server allows an advantageous pro-
vision of a composite service in a telecommunication net-
work.

The foregoing and other objects, features and advantages
of the present invention will become more apparent in the
following detailed description of embodiments as illustrated
in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an embodiment of a service composition
engine.

FIG. 2 shows a flow diagram of a method for invoking a
constituent service.

FIG. 3 shows a flow diagram of an embodiment of the
proposed method.

FIG. 4 shows a device which is adapted to perform the
proposed method.

DETAILED DESCRIPTION

FIG. 1 shows an embodiment of a service composition
engine 10 in communication with a telecommunication
network 140. The service composition engine will be
described in order to provide an overview of the basic
procedure for starting a composite service which comprises
one or more constituent services. The engine 10 comprises
an entity 100 for composing composite services and trig-
gering their execution. The engine 10 further comprises an
entity 120 for enabling the creation and/or modification of
composite service skeletons. A service skeleton is a set of
instructions that controls the selection of constituent services
by specification of selection conditions. It can be used to
define a composite service. The engine 10 further comprises
a run-time platform 130 which can be used for executing
composite services.

The entity 100 comprises an interface 102 that is adapted
to receive a trigger event requesting an execution of a
specific composite service. The composite service relates to
at least one telecommunication session. The trigger event
may be a message initiated by a user device 150 and this
message can be transmitted to the interface 102 through
telecommunication network 140.

The entity 100 further comprises a register 108 which
includes at least one skeleton of the requested composite
service. The skeleton can be provided to the register 108 by
the entity 120 via a communication channel 112. An analyser
106 of the entity 100 is adapted to analyse the skeleton
during the run-time of a composite service. The analyser 106
could be implemented as a parser or in any other manner.

The skeleton stored in the register 108 specifies a service
pattern by logically linking a plurality of references to
candidate services. In the case two or more candidate
services are determined for a specific service reference a
further selection process is required to finally determine the
single candidate service that is to form a specific constituent
service of the composite service. More than one skeleton
may be stored in the register 108. If the register 108 includes
a plurality of skeletons, each skeleton may be provided with
an identifier that allows the analyser 106 to retrieve the
appropriate skeleton.

By analysing the skeleton, the analyser 106 determines,
based on the service pattern and the service references
included in the skeleton, the constituent services that are to
form the requested composite service. Additionally, the
analyser 106 may determine an execution sequence for the
constituent 10 services. In some cases, the process of
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determining the constituent services and the process of
determining the execution sequence are not separate steps
but are performed simultaneously. As a result, by e.g.
repeatedly determining the next constituent service, the
execution sequence of the constituent services can be deter-
mined automatically.

The entity 100 further includes a triggering component
104. The triggering component 104 is adapted to trigger
execution of the constituent services determined by the
analyser 106 in accordance with the execution workflow that
has also been determined by the analyser 106. The execution
of the individual constituent services that form the compos-
ite service may either be performed on the entity 100 itself,
or, as illustrated in FIG. 1, on a run-time platform 130. In the
latter case, the triggering component 104 is configured to
communicate with the run-time platform 130 for triggering
execution of the requested composite service based on the
constituent services and the execution workflow determined
by the analyser 106. The constituent services executed on
the run-time platform 130 can be provided to the user device
150 over the telecommunication network 140.

The entity 100 may further comprise a database 110
including service descriptions for a plurality of services that
have the potential of being selected as constituent services.
The service references specified in the skeleton may thus
refer to service descriptions stored in the database 110. By
comparing the service references in the skeleton with the
service descriptions of services stored in the database 110,
the analyser 106 may determine one or more candidate
services for each specific service reference. In the case two
or more candidate services are determined for a specific
service reference a further selection process is required to
finally determine the single candidate service that is to form
a specific constituent service of the composite service.

As mentioned in the background section it is important to
secure the service functionality when a constituent service is
invoked. Therefore a method is proposed which allows
requirements related to the functionality of constituent ser-
vices to be set when constituent services which are part of
a composite service are invoked. These requirements are set
on the invoked constituent services and relate to execution
properties of the constituent services. Special reference will
be made throughout the description of the proposed method
on execution properties of constituent services which relate
to the quality aspects of the constituent services. These
quality aspects may relate to the perceived quality of service
(QoS) of the user of the services. However the method can
be applied to allow setting of other types of requirements
relating to execution properties which are not necessarily
relevant for quality aspects of the constituent services. Such
a property can be, for example, the size of a program module
to be executed during the service.

FIG. 2 shows a flow diagram of the method for invoking
a constituent service according to one embodiment. The
constituent service can be associated to a composite service
in the sense that the constituent service can be a candidate
for being invoked during the composite service. The com-
posite service may comprise a plurality of constituent ser-
vices. Constituent services are invoked after the composite
service has started. Such a composite service is started in
step 200. In step 202, information about the composite
service is retrieved. Further information about the user of the
service can also be retrieved in step 202. Information about
the composite service can be, for example, the type of the
service e.g. a weather forecast service. User information can
include details about the user’s subscription. This informa-
tion corresponds to the profile of the user and can be
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retrieved from a user database and is gathered in order to
identify the initial parameters which are relevant for the user
and the started composite service. For example a user with
a premium subscription requesting a weather forecast may
get a more precise forecast than a user with a normal
subscription, e.g. a forecast of more than one day and/or for
the specific city where he is located.

Further, in step 204, a quality template is selected, which
can also be referred to as a service template or template. The
selection of the template is made based on the information
retrieved in step 202 about the composite service and the
user. The selection can be further made based on the skeleton
of the composite service. The template contains the param-
eters of the composite service which are relevant for the
quality of'this service and it may also contain values or value
ranges of these parameters. Therefore these parameters can
be called quality parameters. The template might be selected
out of a database of pre-defined templates. Alternatively the
template may be generated if no suitable template is found
in the database. If this is the case then the template genera-
tion may be based on the information retrieved in step 202
about the user subscription and the started composite ser-
vice.

In step 206, the quality settings for the composite service
are determined. The quality settings are the collection of the
quality parameters contained in the service template men-
tioned above and they are stored in the run-time data of the
composite service session, in step 208. The run-time data of
the composite service session may be e.g. parameters which
are used during service execution. In step 210, a constituent
service is selected for being part of the composite service.
The selection is made based on constraints set by the
composite service. These constraints are described in the
skeleton of the composite service. If, for example, the
composite service is, as mentioned before, a weather fore-
cast service, one possible constraint could be that there
needs to be a constituent service providing the location of
the subscriber. The constituent service can be selected out of
a service database which contains the descriptions of a
plurality of services. These descriptions may also describe
the quality parameters that the service would be able to
handle. For example the description of a constituent service
for positioning may state that the service can serve only
requirements for accuracy while another service can serve
requirements for accuracy and latency.

Following the selection of the constituent service, and
before the service is invoked, a check for matching param-
eters is performed in step 212. Matching parameters are
those which influence the same aspects during service
execution, e.g. the response time of the service, and there-
fore matching parameters can be also considered as param-
eters of the same type. The quality settings stored in the
run-time data of the composite service in step 208 are
compared with quality parameters included, if any, in the
description of the selected constituent service. If there are
matching parameters between the quality settings and the
quality parameters then, in step 214, QoS is requested as an
additional property to be taken into account during the
invocation of the constituent service. If there are no match-
ing parameters between the quality settings and the quality
parameters then, in step 216, the constituent service is
invoked without QoS being requested. The method ends in
step 218.

Invocation of a constituent service with QoS request
means that, compared to service invocation without QoS
request, additional quality parameters are added as input
parameters in the constituent service invocation. These
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additional quality parameters are the matching parameters
between the quality settings and the quality parameters
included in the description of the selected constituent ser-
vice. The input parameters can be considered as require-
ments which determine execution properties of the constitu-
ent service. The values that are chosen as requirements are
taken from the quality parameters that are stored in the
run-time data of the composite service session. Alterna-
tively, the ability of a constituent service to fulfill a QoS
request can be negotiated prior to invocation of the con-
stituent service over e.g. a dedicated application program
interface (API).

The check in step 212 can be performed before invoking
a constituent service. Alternatively it can be performed only
if there are quality parameters specified in the stored quality
settings that are applicable for the selected type of constitu-
ent service. The comparison between the quality settings in
the run-time data of the composite service and the quality
parameters in the description of the selected constituent
service may be used in order to influence the selection of the
constituent service. The comparison may also be used as a
method of selecting additional invocation parameters and
possible the values of these parameters.

In an embodiment, constituent service selection can be
influenced by taking quality parameters into account. As
described above, if the selected constituent service does not
have any quality parameters specified in its description, in
step 216, QoS is not requested and the selected constituent
service is invoked without QoS being requested.

In another embodiment, if, due to the nature of the
composite service, QoS has to be ensured then additional
selection constraints can be used in order to select only
constituent services which have quality parameters specified
in their service description.

Furthermore constituent service selection can be based on
the quality template by implicit generation of additional
service selection constraints. In this context, it may be useful
to further extend the service description in order to not only
describe the supported quality parameters, but also a value
range for a given parameter, e.g. accuracy of 100 m-200 m.

FIG. 3 shows a flow diagram of an embodiment of the
proposed method where the quality template mentioned
above does not necessarily need to be static throughout the
execution of the composite service. The parameters con-
tained in the template may be changed dynamically in order
to adapt to possible changes in the requested service quality.
Such changes may be triggered by a trigger event, for
example, in step 300, if throughout the execution of a
composite service, as described in FIG. 2, the user accepts
commercials. Then, in step 302 it is checked if the quality
parameters need to be adapted in order to provide e.g. better
video quality. If this is the case then in step 304 the quality
parameters are adapted accordingly. Adaptation of the qual-
ity parameters can be achieved either by overwriting values
of the already selected quality template, selecting a new
template or generating a new template. The adaptation does
not require the composite service execution to stop and so
the service continues to be executed in step 306. If the
quality parameters do not need to be adapted then again the
service execution continues in step 306 without adaptation
of the quality parameters.

The invention can also be embodied in an application
server 400 which can be adapted to perform any embodi-
ments of the proposed method as described above. An
embodiment of such an application server is shown in FIG.
4. The application server 400 comprises an interface 402
which is adapted to select constituent services from a service
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database 408. The selection can be made based on a com-
posite service which has been started for a user in a
telecommunication network out of a composite service
database 410. The database 410 can alternatively include
skeletons of composite services. Information about the com-
posite service can be communicated to the interface and this
information can influence the selection of the constituent
service from database 408.

The application server further comprises a processor 404.
The processor 404 is adapted to determine a group of quality
settings based on the started composite service. These qual-
ity settings can be parameters of the composite service
which are relevant for the QoS of this service. The processor
404 is further adapted to determine a group of quality
parameters based on the constituent service selected by the
interface 402. The description of the constituent service may
include quality parameters that the service is able to handle.
These quality parameters are identified by the processor 404
and determined as a separate group.

Further, the application server 400 comprises a compara-
tor 406. The comparator 406 is adapted to compare the group
of quality settings determined by the processor 404 with the
group of quality parameters also determined by the proces-
sor 404. Depending on the content of these two groups there
may be common parameters between them. These common
parameters can be identified by the comparator 406 and they
can be further communicated to the interface 402. The
common parameters communicated by the comparator 406
to the interface 402 comprise requirements for the constitu-
ent service selected by the interface 402.

The application server 400 may comprise further elements
e.g. elements shown in the composition engine of FIG. 1.
Further the processor 404 and the comparator 406 can be
implemented inside the analyzer 106 shown in FIG. 1.

The above embodiments admirably achieve the objects of
the invention. However, it will be appreciated that depar-
tures can be made by those skilled in the art without
departing from the scope of the invention which is limited
only by the claims.

The invention claimed is:

1. A method for invoking a constituent service in a
telecommunication network, wherein a plurality of constitu-
ent services are aggregated to create a composite service, the
method comprising:

determining a first group of parameters associated with

the composite service,

determining a second group of parameters associated with

the constituent service, the second group of parameters
relating to execution properties of the constituent ser-
vice,

comparing the first and the second group of parameters,

when there are matching parameters in the first and the

second group, determining input parameters for the
constituent service based on the matching parameters in
the first and the second group, and

invoking the constituent service according to the match-

ing parameters.

2. The method according to claim 1, wherein the con-
stituent service is invoked after a start of the composite
service.

3. The method according to claim 1, wherein the com-
posite service comprises a plurality of constituent services.

4. The method according to claim 1, wherein the first
group of parameters is determined based on a profile of a
user.
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5. The method according to claim 4, wherein the profile
of the user indicates a subscription for access to the com-
posite service.

6. The method according to claim 1, wherein matching
parameters in the first and the second group are parameters
of the same type.

7. The method according to claim 1, wherein a template
comprises the first group of parameters and wherein the
template contains information on the user and the composite
service.

8. The method according to claim 7, wherein the template
is generated after the start of the composite service.

9. The method according to claim 1, further comprising
invoking the constituent service according to a default
procedure when no matching parameters between the first
and the second group of parameters are determined.

10. An application server for providing a composite
service in a telecommunication network wherein a plurality
of constituent services are aggregated to create the compos-
ite service, said application server comprising:

a processor adapted to determine a first group of param-
eters based on the composite service and a second
group of parameters based on a constituent service, the
second group of parameters relating to execution prop-
erties of the constituent service,

a comparator adapted to compare the first and the second
group of parameters determined by the processor for
identifying matching parameters in the two groups,
wherein the matching parameters in the first and the
second group determine input parameters for the con-
stituent service, and

a selector adapted to invoke the constituent service from
a service database according to the matching param-
eters.

11. The application server according to claim 10, wherein
constituent service is invoked after a start of the composite
service.

12. The application server according to claim 10, wherein
the composite service comprises a plurality of constituent
services.

13. The application server according to claim 10, wherein
the first group of parameters is determined based on a profile
of a user.

14. The application server according to claim 13, wherein
the profile of the user indicates a subscription for access to
the composite service.

15. The application server according to claim 10, wherein
matching parameters in the first and the second group are
parameters of the same type.

16. The application server according to claim 10, wherein
a template comprises the first group of parameters and
wherein the template contains information on the user and
the composite service.

17. The method according to claim 16, wherein the
template is generated after the start of the composite service.

18. The method according to claim 10, further comprising
invoking the constituent service according to a default
procedure when no matching parameters between the first
and the second group of parameters are determined.

19. A computer-readable medium that stores computer-
executable process steps for invoking a constituent service
in a telecommunication network herein a plurality of con-
stituent services are aggregated to create a composite ser-
vice, the computer-executable process steps comprising:

determining a first group of parameters associated with
the composite service,
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determining a second group of parameters associated with
the constituent service, the second group of parameters
relating to execution properties of the constituent ser-
vice,

comparing the first and the second group of parameters, 5

when there are matching parameters in the first and the
second group, determining input parameters for the
constituent service based on the matching parameters in
the first and the second group, and

invoking the constituent service according to the match- 10
ing parameters.
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